develop a multisectoral qualitative analysis (MSQA) of key sectors. This approach, following Roberts and Stimson (1998) , allows the investigator to combine the perspectives gained from decomposition within the input^output framework with a method for investigating regional and industry core competencies, and industry attitudes to trade and risk. The method, then, combines the input^output framework of linkage analysis with up-to-date market intelligence and expert surveys. This allows policymakers to reduce their reliance on historical economic data and false optimism derived from other regions' experiences, while better anticipating trends in activities and shortfalls in knowledge infrastructure. The approach also allows policymakers to justify new resource directions more fully.
The remainder of the paper is structured as follows. In the second section we briefly explore the way in which`key sectors' and`cluster identification' have become an implicit element of UK government and regional development agency (RDA) strategies, and reveal that the prioritisation of sectors and clusters for strategic attention is rarely the subject of rigorous analysis. In the third section we review some methods used to identify key sectors in regional economies, examining crude approaches based on simple tallies of employment through to more complex methods using decompositions of input^output frameworks and social network analysis. In the fourth section we consider whether MSQA is a useful addition and can offer better perspectives on the qualities of identified key sectors and a justification for a given policy focus. This includes discussion of the theoretical grounding of the approach. In sections 5 and 6 we report on pilot research in Wales in which this method was used. In the final section we discuss the use of MSQA in the context of the strengths and weaknesses of the methods discussed in section 3.
2 Background:`key' sectors in UK regional strategies A common theme in contemporary UK RDA strategies is the identification of sets of key growth sectors, or clusters of interrelated activity, which are assumed to be critical drivers of regional competitiveness. Government White Papers on competitiveness during the 1990s (see DTI, 1998) were strongly influenced by the contributions of Thurow (1992) and Porter (1990) . Key perspectives were that new growth industries of the (then) future would depend on`brain power' (DTI, 1998, page 2) . This even led to identification of key industries for the following decades, including: microelectronics, biotechnology, new materials, civilian aviation, telecommunications, robotics and machine tools, and computer hardware and software. The various policy documents of the Department of Trade and Industry (DTI) provided``the springboard for a large number of government micro-economic activities and policies'' (House of Commons Library, 2000, page 6). Unsurprisingly, then, the UK government's strategy has been focused upon the opportunities for growth offered by`knowledge industries', the success of which will``substantially raise the overall competitiveness of the economy'' (House of Commons Library, 2000, page 3).
The outlined knowledge-growth principles, with competitiveness as their core objective, have generated a large number of apparently separate, but closely related, policies: namely, the strong impulse to support key sectors which appear to have growth properties (at least at the UK level), and to identify incipient clusters of knowledge-based' activity around distinct spatial nodes (DTI, 2001 ). These principles have quickly filtered down into RDA and devolved Assembly initiatives in the United Kingdom. Indeed, the DTI and Department for Education and Employment (DfEE) (2001) White Paper Opportunity for All in a World of Change encourages RDAs to continue to develop active and embryonic clusters in their regions, building on their existing capabilities.
The new policy emphasis from the DTI has occurred at a time of significant adjustments to UK institutional frameworks. Devolution, together with greater empowerment for the English RDAs, has provided a fresh context for policy development. Both newly instituted and extant agencies and assemblies faced difficult challenges in the production of coherent strategic economic development plans. For a contemporary review of the changed policy context resulting from the creation of the English RDAs, and the tensions and challenges in developing new economic strategies, see Harding et al (1999) and Morgan (1999) . However, an examination of the resulting economic strategies published by the English RDAs, together with their Welsh and Scottish forbears, shows a remarkable consensus on policies to promote local development. This may partly be a function of the`limits' on the RDAs' freedom to manoeuvre on policy-development matters, particularly where central government retained control of overall resource directions (see, for example, Harding et al, 1999, page 681) . Common strategic themes include development of ICT resources, lifelong learning and skills, the identification of knowledge drivers, and, relevant to this paper, the eponymous clusters and key sectors. See table 1 for key sectors identified in various RDA areas and, for further details, Advantage West Midlands (1999) , EMDA (2003) , Scottish Executive (2000) , SEEDA (2002) , and Yorkshire Forward (2002) .
Although far from exhaustive, the aforementioned background demonstrates several points. First, there is a widely held acceptance of the imperative for knowledge creation in key sectors and clustersöboth on the part of academic commentators and the UK government and its advisors and informants. Second, analysis of DTI White Papers shows that there is evidence to suggest that the source of this conviction is often anecdotal and heavily recycled, with a reliance on exemplar regions or localities usually outside the United Kingdom. Models held to provide the key to futures elsewhere are essentially historical success stories, and often have complex origins reflecting structural peculiarities which may not be replicable elsewhere. Third, there is evidence that the direction of prescriptive influence is top-down, rather than bottom-up, reflecting the historical direction of institutional influence, and fundamental resource control at central government level (see also Harding et al, 1999) .
As a result, economic strategies across the regions contain similar themes, and often encourage the development of similar sectors and industry groups. The prioritisation of industries for special attention is rarely subject to rigorous analysis, partly because of the absence of robust quantitative and qualitative analytical tools. A further problem is the absence of good quality regional statistical data to inform policies. The corollary is that a sectoral or cluster focus is seldom subjected to`on the ground' reality checks, or to any genuine evaluation of the risks attached. The need for new tools to inform policy formulation which are robust, timely, and sufficiently refined to manage the new demands implicit in the new regionalist paradigm should be a priority.
3 Selecting key sectors and clusters: methods and problems RDAs in the United Kingdom (and overseas) have been aided in the identification, and then the evaluation, of priority sectors by a number of methods. In this section we review selected approaches and then discuss the methods in terms of developmental practicality (considerations of costs and quality of data), transparency, and general policymaking relevance.
Prevailing approaches to the identification of key sectors and clusters of industries in the United Kingdom and elsewhere are often fairly crude in nature. Feser and Bergman (2000) , in their research examining the development of national industry clusters in the USA, point out that approaches frequently``involve little more than the identification of current regional specialisations as targets for traditional development initiatives'' (page 2). This appears to be the UK pattern, where there are numerous situations where crude tallies of regional employment, combined with labour-market intelligence, and forecasts of sectoral growth, form the basis of key-sector or cluster policies (see Institute for Employment Studies, 2002).
Location quotients
Basic approaches move towards indices of regional specialisation based on employment location quotients (LQs). The LQ approach can reveal whether a reference region has a relatively high share of sectoral employment compared with the national average. Unfortunately, LQs used alone tell policymakers very little about the nature of ties between industries or about their prospects for growth. Moreover, in studies within an LQ framework sectors are usually defined in terms of standard industrial classifications, so that it may be difficult to identify groups of activities that do not fit well with existing industry definitionsötourism is one example.
Part of the popularity of LQ-based approaches is simply the ready availability of the necessary employment data. For example, business-clusters research undertaken for the DTI (see DTI, 2001; Trends Business Research, 2003) provided a summary analysis of existing clusters throughout the United Kingdom, and was used to inform the development of national and regional clusters policy. An important part of the cluster-analysis exercise at the regional level was undertaken with employment-based LQs. The authors of the DTI report acknowledged that there were limits on the extent to which the method adopted could be used to examine knowledge and transactions linkages between groups of industries. Consequently, the research worked towards a more detailed description of clusters in terms of development stage, institutional components, employment dynamism, and spatial significance.
Comparative advantage
Sectors or groups of industries have also been selected for special attention based on the principles of comparative advantage. Here the focus is on sectors which use relatively abundant factors most intensively, with the connected logic that regions with the resources and technology to make products relatively more efficiently than elsewhere should gain greater benefits from specialising in those very industries. However, Kilkenny and Nalbarte (2000) highlight a number of practical problems with comparative advantage' approaches, namely: (a) market frictions (including factor market rigidities) can undermine the gains from regional specialisation; (b) targeting of public support towards industries already excelling in an area could lead to overinvestment, and negative externalities; (c) the approach does not provide any justification of why public subsidy is needed, given that the industry concerned has already developed advantages. There are also practical problems relating to the collection of data to inform judgments on industries that have a degree of comparative advantage. This means that inference has to be drawn from existing regional trade and production trends.
Input^output frameworks
The method for analysing key sectors and clusters used predominantly in the academic literature is through input^output frameworks. For example, Feser and Bergman (2000) reveal that the study of transactions linkages within input^output frameworks has often provided the foundation for more complex analyses to identify clusters of interrelated activity using methods such as principle-components analysis.
The fundamental tenet of the input^output approach to key-sector analysis is that there are some sectors whose structure of linkages to suppliers and customers (backwards and forwards linkages) means that they have an above-average impact on the economy. Basic measures derived from an input^output framework (and following Hirschman, 1958; Rasmussen, 1956 ) rank industries based on their linkage potential. For critiques of the basic linkage measures, and more complex measures based on input^output frameworks, see Midmore et al (2006) .
Where input^output-based measures are used as a basis for key-sector analysis, the assumption is that industries with the greatest levels of regional interlinkages are those which might be prioritised in policy. There is some justification for such a policy stance. Strong linkages between regional firms may foster agglomeration externalities, and transactions linkages (buying and selling) provide means through which technology, skills, products, or new management ideas may be transferred between firms (see Porter, 1990) . Furthermore, the scale of a sector's supplier linkages in a region determines the indirect employment and output supported by that sector's activities. These ideas are connected to growth-pole theory (Perroux, 1955) , which reveals how inputô utput linkages are a potential generator of regional growthöparticularly as a result of expansion in a relatively productive leading firm or industry (see Erickson, 1974) .
However, there are a series of problems relating to the policy prescriptions attached to key-sector analysis within an input^output framework. Industries with relatively strong interlinkages in a reference economy are not necessarily the same ones as those contributing most to regional employment and incomes, each of which are expected to be important considerations to policymakers. Furthermore, a focus on interindustry linkages ignores the significance of industry linkages with the regional household sector. Hewings (1982) showed that, for some sectors, connections to the household sector may be of more relevance in developmental terms than linkages with other firms.
Several authors question a resource focus on key linkage-intensive sectors because there is no guarantee of an association between a sector's growth and the intensity of its backwards and forwards linkages. Hewings et al (1984; see also Parr et al, 2002) go further and question the connection between intraregional interindustry linkages and competitiveness. Furthermore, and as with comparative-advantage approaches, in which key sectors are identified in this way, the resulting support policies may assume that the sector can readily expand, such that, for example, potential supplyside constraints are effectively ignored. McGilvray (1977) concludes that linkage-based developmental policies will face problems if they ignore issues surrounding international trade, comparative advantage, and regional endowments of skills and technology.
Another series of issues surrounds the use of the input^output framework itself as a key-sector analysis tool (see Midmore et al, 2006) . Feser and Bergman (2000) argue that input^output flows provide the single best and most uniform means of identifying firms and industries that are expected to interact through a myriad of interrelated formal and informal channels. However, sectoral-linkage analysis based on inputô utput frameworks can also foster myopic perspectives with a strong focus on firms' technical relationships alone (Hewings, 1982) . The literature reviewed below shows that the factors that contribute to firm and/or regional competitiveness are complex, and simple input^output frameworks are not really suitable as a means of examining, for example, social ties and networks (Kilkenny and Nalbarte, 2000) . Drejer (2002) also shows that input^output systems are a poor analytical framework as innovation and knowledge interactions become more important in system development.
There are also problems in the use of input^output frameworks, simply because the tables are historical. McGilvray (1977) questions the extent to which such a historical snapshot of transactional information can be used for ex ante planning purposes. Such a historical framework could represent new groups of industries poorly, and have further limitations because industries are aggregated into standard industrial classifications which may not be suitable for planning purposes.
In practical terms, for the UK RDAs there is one further critical issue. Very few regions (Scotland, Wales, and the South West excepted) have survey-based inputô utput tables from which to derive linkage-type key-sector measures. It is possible to derive regional input^output tables`mechanically' from the aggregate UK tables, but there are questions concerning how far such tables accurately represent regional realities. Practically, survey-based (even partially survey-based) input^output tables are expensive and time consuming to construct. To date, it is only in Wales and Scotland that input^output-based work on key sectors has been undertaken öand even here there is limited evidence that this work has influenced policy (see, Midmore et al, 2006) .
To summarise, it is unlikely that research and policy formulation can rely on an input^output framework of analysis alone, and there are key challenges relating to how far these frameworks can be linked with others to give reliable policy prescriptions. The input^output framework is useful in an ex post identification of current industrial interdependencies, but perhaps less useful in the identification of future growth scenarios because of a series of limiting assumptions.
Network-analysis approaches
Some authors have sought to overcome selected problems highlighted within the input^output approach to key sector analysis by focusing on the significance of nonmarket exchanges, and social transactions involving business and nonbusiness entities. A good example is Kilkenny and Nalbarte (2000) , who identify`keystone' sectors at the community level. This research adopted ecological perspectives; in the absence of keystone species ecological systems can be severely compromised. In similar terms, community systems can be seriously compromised by the absence of key agents. This type of work highlights the value of nonmarket exchanges, and stresses the association between social capital and economic performance (see also Cooke and Morgan, 1999 ). Social network analysis can then be used to describe interdependencies within and between agents (not just firms and government, but also charities, churches, clubs, and other public institutions), and can reveal the sensitivity of the community system to the removal of key agents. Kilkenny and Nalbarte (2000) demonstrate the keystone character of groups by hypothetically extracting them from the system to identify effects on network character and efficiency.
Such a social network analysis is of policy relevance because it can clarify the significance of nonmarket exchanges and social capital. In practical terms, the approach requires extensive survey data, even for small geographical areas, and there is very little evidence to suggest that such approaches have been widely used in policy terms.
Relevance of approaches for UK RDAs
Obviously, the above review is far from exhaustive. Where there is adequate statistical information, key sectors have also been examined through techniques such as multicriteria analysis. In summary, RDAs wishing to identify and analyse key sectors and/or clusters of interlinked activity need to consider the methods highlighted above in terms of: developmental practicalities at the subnational level, including considerations of cost and data availability; whether approaches are transparent and understandable to the policymaking community; and whether the perspectives gained from the approaches are policy relevant and useful. Table 2 (see over) summarises these issues with reference to the above review and reveals that, although several of the approaches offer policy-relevant information, a critical issue for RDAs is likely to be the practicalities surrounding data availability and development costs. This partially explains the popularity of the more crude approaches, for which data are readily available.
Multisectoral qualitative analysis ö theoretical perspectives 4.1 Problems with extant methods
In the previous section we highlighted the problems associated with existing, largely quantitative, approaches to the analysis of key sectors and activities that might drive regional prospects. The problems associated with extant methods have contributed to trends in`sectoral followership', which have themselves resulted in a lack of appreciation of regional uniqueness. This has led many policymakers to adopt policy prescriptions that have been found to work elsewhere as a central policy paradigm, with little thought as to the necessity for adaptation.
In particular, the more quantitative methods used to examine key sectors may only partially accommodate the more qualitative data demands of new knowledge paradigms. Recent contributions to regional economic development debates (Cooke and Morgan, 1999; McCann and Sheppard, 2003; Scott and Storper, 1987) reveal that environmental conditions and the firms' reactions to them strongly impacts economic prospects. Moreover, complex, often trust-based, relationships between agents are shown to combine with other knowledge-spillover mechanisms (for example, through labour markets) to encourage interorganisation and intraorganisation learning, hence promoting regional competitiveness'. Related and recent contributions to regional developmental debates also suggest that wholly quantitative or mechanical approaches will give incomplete assessments of regional futures. Research emphasises the unsuitability of static and historical readings of regional potential [although the influence of historical endowment and the path dependence of knowledge creation should not be underestimated (see, for example, Dosi, 1987; Maskell and Malmberg, 1999) ]. Economic success is often achieved by doing`something different', both from the past and from other areas, or by the recasting of obsolete institutions or practices (Maskell and Malmberg, 1999) . Moreover, the process of knowledge creation not only requires appropriate structures and attitudes within a region, but also the ability to lever new sources of knowledge via selected`pipelines' from outside the region (Bathelt et al, 2004) .
The above emphasises the need for extension to the existing toolkits öadditions which are more flexible and which can incorporate qualitative data, reflecting the structures and relationships that characterise productive activities within a region.
The scope of an MSQA: background
MSQA (Roberts and Stimson, 1998 ) is one approach specifically designed to reveal structural and environmental characteristics, and to frame these within a discussion of regional`competencies'. The approach follows from methods such as multicriteria analysis, Delphi, and`foresight' approaches, and therefore fulfils better the requirement to explore and predict the knowledge-related (and untraded) components of sectoral development, whilst also treating with core-competitiveness characteristics and local linkage potential. MSQA offers a means to explain the strength and importance of factors that contribute to regional competitiveness. The technique can combine quantitative and qualitative intelligence, deliver greater flexibility, and is well placed to capture regional demands so as to understand the knowledge components underlying sectoral growth. The method provides various types of information about industries, together with analysis of the characteristics of the study area/region, that will aid policymaking. Critically, analysis is not restricted by the availability of quantitative information, and can therefore explore the relationships between a series of selected economic and other variables, and selected industries or sectors. Consequently, an associated benefit of MSQA is that it can include sectors or activities that are not adequately identified in historical sectoral information in terms of standard industrial classifications (SICs) (for example, biosciences/genetics), or those industries which are associated with many different SICs (such as tourism or the arts). In addition, this approach makes maximum use of a variety of`market intelligence' and is outward looking and forward looking, anticipating trends in activities rather than looking to past economic data. Published economic and other data can be used to inform an MSQA, but are not pivotal.
In the MSQA method information is recorded for selected industries concerning a range of factors, classified into various characteristics as follows: (a) regional and sector core competencies; (b) economic-linkage possibilities; (c) trade possibilities; (d) regional economic and industry risk. Roberts and Stimson (1998) acknowledge that the roots of MSQA are in structural analysis. However, the concentration of MSQA on regional competencies and internal structures and resources also parallels the discussion regarding firms' competence and resources, and their consequent performance (see, for example, Foss, 1996) . A competence-based approach to firm performance has similarities to the regional development debate. The competence-based approach can distinguish between developed competencies and inherent resources [although not always clearlyösee Lawson (1999) ]. This mirrors perspectives from the development literature: that regional endowments are important, but so equally are the structures which enable their use. Competence approaches to firm behaviour also emphasise the importance of dynamic interactions and processes enhancing competencies as they are applied and shared (Prahalad and Hamel, 1990) . This reflects the ideas of mutual learning, which underpin much of the regional development and innovation literature.
Describing regions as firms`writ large' informs the scope of the MSQA, particularly elements of the survey tools which aim to reveal underlying regional strengths. The focus is upon the extent of value-adding activities, and upon the region's core abilities to lever its resourcesöfor example, through access to financial capital or the appropriate management and development of human capital (Foss, 1996; Roberts and Stimson, 1998) . Moreover, also included in the method are means of addressing the potential for shared learning: whether involving interregional or intraregional links, or both (Bathelt et al, 2004) , and whether characterised as competencies or as untraded dependencies (Scott and Storper, 1987) .
The MSQA also enables an appreciation of wider aspects of firm/region performance. For example, the method allows one to assess levels of local autonomy within firms within the region. This illustrates, first, the ability of firms within the region (and, in consequence, the region as a whole) to respond to asymmetric shocks and to instigate innovation or learning; and second, their position within the global value chain. These issues are particularly important in regions where inward investment is prevalent [and based largely on cost competition; see Phelps and Fuller (2000) ].
The first, and core, part of the MSQA is hence informed by the notion of regional and sectoral competency. The remaining sections of the MSQA emerge from more general literature. The analysis of interindustry linkage potential goes back to the key contributions of Hirschman (1958) (see also literature discussion in section 3.3). Elements of the method also treat with the need to balance risks against expected value. Risk assessments are rarely (if ever) explicit in regional economic planning in relation to sectors, except as generalised (and difficult to quantify) SWOT (strengths, weaknesses, opportunities, and threats) analyses (Roberts and Stimson, 1998) . Moreover, even if individual SWOTs are undertaken across a number of industries, it would be next to impossible to prioritise, or to assess relative risk, with the aid of such tools. The MSQA thus moves towards a system which begins (however imperfectly) to take account of the relative risks associated with sectors and regions, which can then be measured against economic potential. The method also assesses trade potentials for regions and sectors, linking through to comparative-advantage foundations.
Below we discuss how the MSQA method was used in Wales, and describe the construction of the tools employed and the findings from a pilot exercise in which the technique was used.
MSQA in Wales
In 2002 the Welsh Development Agency commissioned the authors to produce a series of short briefing notes which examined sectors in the region whose future development pattern might redress economic inequalities between Wales and other regions. Inevitably, this exercise was made difficult by the use of historical data to inform predictions, and difficulties of sectoral aggregation and definition. For example, standard aggregations along SICs disguised significant intrasectoral variations, and the SIC framework dealt poorly with some faster growing activities such as tourism, arts and culture, and other business services. Faced with these difficulties the approach taken was to develop a pilot MSQA for the case area, based around the method developed by Roberts and Stimson (1998) but adapted to specific regional needs.
Regional and sector core competencies
Industry core competency and resource competitiveness' describes the tangible and intangible assets (that is, physical infrastructure, skills, technology, and knowledge) that are one determinant of how well industry can organise resources to maximise new market opportunities. Our study of industry core competencies in the Welsh case involved an examination of forty-one competence criteria, under nine headings: (1) economic strengths, (2) trade orientation, (3) technology and development, (4) human-resource development, (5) management, (6) finance, (7) governance, (8) infrastructure, (9) environment. The individual criteria under each heading are shown in the first column of table 3 (see over). There are links between some of the identified criteria. However, the objective is to give as full a picture as possible of the wide range of factors that could lead to strong sectoral competence. A few examples are given below as illustration.
Under`regional economic strengths' the competency criteria included industry growth prospects, together with valued-added characteristics. A focus on higher value-added sectors, and on those featuring higher relative earnings, was noted in the Welsh Assembly Government's (2002) economic strategy A Winning Wales, in the context of reducing disparities in GDP per capita between Wales and the United Kingdom.
Technology and development' addresses another theme evident in A Winning Wales öthat of the importance of promoting R&D within the region. Criteria address industry levels of R&D in Wales, and in the selected industry globally, and regional collaborations with higher education. Other criteria under this heading deal with how far the sector features agglomerations of expertise (as opposed to branch-plant dependency characteristics) and, importantly, whether development of the sector could be associated with productivity spillovers to other Welsh sectors. Other criteria in this section related to levels of new-firm formation, and the technological absorptive capacity of the sector. For example, selected sectors may be so far behind global leaders in the field that they are unable to assimilate new innovations in product and process.
The approach taken was to construct a survey instrument through which each of the criteria for each sector could be scored. For each of the criteria a statement was developed in an expert questionnaire (see below); these are shown in the second column of table 3. The industry (through its local purchasing links) supports significant activity elsewhere in Wales.
Performance in trade and investment
The industry is a strong overseas exporter compared with other Welsh industries. 2.3 Dependence on local markets (that is, proportion of industry sales in WalesÐ expectation is that participation in the national and international economy is better than dependence on local markets) Industry development is not excessively dependent on Welsh markets for its output.
Presence of strategic business alliances (that is, between Welsh-based and global firms)
The industry in Wales is characterised by regular high level' interactions and information exchange with global firms (for example, strategic business alliances).
Technology and development

Expenditure on R&D locally
The industry has a significant R&D spend, as a percentage of industry sales, compared with other Welsh industries (average Welsh business R&D is less than 1% of sales).
Expenditure on R&D globally
The industry globally is characterised by significant expenditure on R&D compared with other industries. 3.3 Agglomeration of expertise (that is, presence of expertise at all levels in the industry)
The industry in Wales is characterised by extensive technical expertise at all levels.
Productivity spillovers to other regional sectors
The development of the industry creates technical or productivity spillovers into other Welsh industries.
Collaborative research in Wales
The industry has significant technical collaborations with the higher education sector in Wales.
Collaborative research outside Wales
The industry has significant technical collaborations with the higher education sector outside Wales. 3.7 New-firm formation (that is, new-firm formation rateÐhigh, medium, below average) Business start-up rates in the industry are high in Wales.
Technology-absorption rate
The industry has the ability to capitalise on new technologies as they arise. It is easy to recruit suitably trained and qualified people in Wales, within a reasonable timescale.
Investment in skills
The industry generally invests in skills and training for its employees (for example, has a high rate of adherence to Investors In People, etc). 4.4 Occupational structure (that is, does sector in Wales feature a diversified occupational base or is it very specialised?)
The industry features a well-diversified range of occupations and activities, ranging from entrants to senior managers. The industry has a strong record in customer satisfaction. 5.2 Network linkages locally (that is, is there a strong network of formal/informal associations?)
The industry features a strong network of formal and informal associations within the region.
Network linkages outside region
The industry features a strong network of formal and informal associations outside the region. 5.4 Marketing capability (that is, is marketing management based regionally or nationally?) The industry at the local level has a strong and autonomous marketing capability. 5.5 Utilisation of IT (does the sector make extensive use of IT facilities?)
The industry in Wales makes extensive and varied use of IT resources.
6 Finance 6.1 Finance availability (presence of capital shortages) Industry players are easily able to access finance for investment from commercial sources.
7 Governance 7.1 Regulatory structure (strongly or weakly regulated sector; argument here is that regulatory encumbrance is a factor adding to weakness)
The industry suffers few undue regulatory constraints at a UK level which hinder growth.
Local autonomy (presence of decisionmaking autonomy at local level)
The industry in Wales is characterised by high levels of autonomy in decisionmaking.
Business-support schemes
General public sector business support for the industry locally is strong and appropriate.
Planning regulations
The future development of the industry in Wales is unlikely to be unduly affected by planning restrictions.
8 Infrastructure 8.1 Transport infrastructure Transport facilities (roads and services, etc) are adequate in the region for the industry.
Other physical infrastructure
Other physical facilities are adequate in the region for this industry (for example, buildings, specialised physical resources, etc).
ICT infrastructure
The telecoms and ICT infrastructure regionally is adequate for industry needs currently, and will not hinder growth in the immediate future. 8.4 Energy costs (are energy costs for sector in Wales appreciably higher than elsewhere?) Energy costs for the sector in Wales are not significantly higher than elsewhere in the United Kingdom.
9 Environment 9.1 Environmental and waste-management facilities Environmental and waste-management facilities for the industry locally are good. 9.2 Greenhouse gas emissions (is sector a large creator of such emissions?)
The industry in Wales produces relatively small amounts of greenhouse gases. 9.3 Water pollution (does sector create major water-borne emissions?)
The industry creates no water-borne emissions in Wales.
Other environmental damage
The industry is associated with relatively small environmental effects generally.
Environmental planning restrictions
Planning restrictions on this industry are imposed for identifiable social or environmental reasons, even where industry players may disagree with those reasons.
For example, under`economic strengths' the second criteria relates to industry growth potential: the statement in the survey instrument was``The industry is expected to grow strongly in the United Kingdom in the next decade''. Respondents were asked to rate how accurate this statement was for the selected sector on a Likert scale, from 5 strongly agree to 1 strongly disagree. As a means of weighting the importance of given criteria, respondents were also asked to rate how important the given factor was to the future development and success of the sector. So, for example, a respondent answering 5 on accuracy, and 5 on importance, would be showing that in their opinion, for this sector, output growth is expected to be strong, and that this is an important factor in the long-run development of the sector. The scores for each criterion were transformed to provide a score for the sector for the given heading. So, for example, for`regional economic strengths', the scores for criteria 1.1^1.4 were combined to create a score for the sector under this heading.
Assessment of industry and regional risk
Some assessment of risk is necessary to inform regional developmental policy and strategic planning. The causes of risk vary from industry to industry. The approach taken here was to specify different types of risk under four separate headings: (1) external risk factors, (2) specific industry risks, (3) governance risks, (4) environmental risks. Under these headings a total of twenty-five risk factors were identified (table 4). The progress of the Welsh industrial economy is tightly interwoven with a series of external factors over which the Welsh Assembly Government has very little control. Welsh industries are generally prone to macroeconomic instability and global recession. However, industries might vary in the degree to which they are prone to exchange-rate movements and tariff barriers in key overseas markets.
There are also a series of more specific industry, governance, and environment risk factors which could potentially damage one industry whilst leaving another unscathed. Industry factors include security of physical supplies, skills shortages, and capital shortages. Industry in Wales may also be subject to a series of governance risks; these include instability in industry^government relations, but would likely also include legislative changes affecting market prospects or industry activity. Although legislative change relating to the environment are examined in the governance section, there are also a series of environmental factors affecting Welsh industry which are not linked to regulation. These include factors such as environmental changes (for example, global warming), and natural-resource depletion, but also pressures from regional and international groups. The last decade has seen the expansion plans of several industry groups in Wales adversely affected by the actions of various pressure groups: opencast mining and waste incineration are good examples.
In the developed survey instrument (see below) respondents were asked to consider how far prospects for the selected Welsh industry could potentially be affected by each of the factors listed in table 4. They were asked first to rate the impact of the individual factor on a scale of 1^5 (no impact to very significant impact). In a second column they were asked to assess the likelihood of the selected risk attribute affecting the progress of the selected sector in the short to medium term (1^3 years)öagain on a scale of 1^5 (very unlikely to very likely). The scores for impact and likelihood were transformed to create a measure of the risk facing the sector under each of the four general headings. Further manipulation of the weighted risk scores for all the selected industries allowed conclusions to be drawn concerning the main risk factors facing the region as a whole.
Trade potential
An important component of Welsh development is success in overseas and UK trade. Although export activity is normally associated with manufacturing, selected Welsh services also sell overseas. Traditional markets for Welsh exports are in Western Europe. During 2000, total Welsh exports to the EU were an estimated »4.57 billion. However, Wales also exports extensively outside of the EU, with »1.85 billion of exports to non-EU states in 2000 (some 29% of total exports). There are numerous opportunities for new trade in developing Asia, South America, and Central and Eastern Europe.
In assessing trade potential for selected sectors, the approach was similar to that used in the assessment of risk. Expert respondents for the selected sectors were presented with a list of sixteen trading regions. This included the rest of the United Kingdom in order to provide some assessment of the balance between UK and overseas opportunities. Respondents were asked to assess on a 1^5 scale (irrelevant to very important) the current importance for the sector's goods or services of each of the export markets. They were then asked to assess future trade potential on a 1^5 scale (no potential to very high) for each export market. This format was used to identify regions such as, perhaps, China or South America which, although of little importance currently, might have strong future potential for some sectors and hence be a possible avenue for future trade-promotion policy or other actions.
Scores for current trading importance and trade potential were transformed to create the measure of future trade potential for each sector. As was the case with the risk matrix, further manipulation of the weighted trade potential scores for all the selected industries allowed conclusions to be drawn concerning the selected areas with the greatest trade potential for the region as a whole.
Interindustry linkage potential
The MSQA technique also permits the inclusion of more traditional parameters of key-sector analysis within mechanical approaches. Clearly, the structure of financial interconnections between sectors can be an important indicator of the strengths and diversity of a given regional economy. Ideally, a cross-sectoral development-opportunities matrix would be based on input^output transactions table data, combined with more qualitative information describing the potential for sectors to share common networks, infrastructures, etc. The development of a survey tool to account for the structure of formal and informal networks in the selected sectors was beyond our scope in the pilot research: hence, the approach taken was to focus on quantifiable interconnections between sectors. Welsh input^output tables (Bryan et al, 2004) were used to show how selected sectors were linked financially to other regional industry groups. In this way it should be possible to summarise how far growth of output in one selected sector would impact on growth of output in other Welsh sectors, as measured by the size of output multipliers. The selection of sectors for inclusion in the pilot MSQA was informed by prior analysis undertaken for the Welsh Development Agency, in which a suite of economic data on some 122 defined Welsh industry sectors (defined in terms of UK inputô utput groups which correspond to SIC 92 classifications) had been developed. The report provided information on historical growth, size, earnings, trade potential, and a measure of Welsh specialisation in the sector. This suite of data is not ideal, but the objective in the pilot study was to show the potential of the techniqueöparticularly in providing a reality check on sectors where resources were already being targeted. Sectors and activities selected for the pilot study are shown in table 5.
As highlighted above, the MSQA allowed an investigation of industrial groups which are not specifically defined by standard industry classifications, or which are encompassed within a series of dispersed industry classes. For the purposes of the pilot analysis, the focus was upon six satellite themesölargely by way of illustration. These were biotechnology (a subset of biosciences which includes medical devices and pharmaceuticals); ICT divided into ICT content, and ICT software/hardware; major events; aerospace; optronics; and tourism.
The sectors identified above are fairly broad in terms of the goods and services produced. Although a more detailed MSQA could be carried out at the level of individual commodity groups, rather than industrial classes, it is unlikely that policy development can be this finely disaggregated.
6 MSQA results
Presentation and interpretation of results and generation of scores
Three methods for developing the scores were considered. The first, focus groups of specialist individuals for broad industry categories, would require the development of consensus scores through the intervention of a specialist animateur. The second, an extensive industry survey, raised issues of response bias, low return rates, and project costs beyond the scope of a pilot exercise. The third option, a targeted survey of small numbers of identified industry experts, was chosen; in this the initial weight of resources was focused upon defining senior directors from Welsh organisations, academic experts, Welsh Development Agency sector specialists, and representatives from special regional development fora. Over sixty experts assisted in the generation of scores. The survey instrument used covered trade, risk, and regional/industry competencies. The research team undertook the evaluation of linkages separately, and the results are not reported here.
The data were assembled into a matrix comprising twenty-one sector columns (containing the sector aggregate/average) by eighty-two criteria rows, with each cell containing a value score weighted for importance (the appendix provides details of the scoring method). This matrix provided a number of analytical and presentational possibilities, depending upon the user group.
Sample of results
Figure 1 (see over) summarises selected results of the pilot Wales MSQA study. Risk is measured on the y axis, and sector core competency on the x axis; the area of each circle is proportional to the degree of trade potential. The combined all-sector average is shown at the intersection with aerospace occupying the average ground on trade, competency, and risk; aerospace is used as an example here.
Around 7000 are employed in aircraft manufacture, repairs, and maintenaceömost split between BAE Systems in Broughton, North Wales and the Defence Ministry's repair and maintenance facility outside Cardiff. Aerospace scores, generated by public and private sector respondents, were average in sector core competency, risk, and tradepotential measures. The sector's strengths were a highly skilled workforce, an absence of current labour constraints, and a high industry R&D spend. However, local physical infrastructure was held to be constraining future development and the industry itself had not developed extensive local institutional linkages within Wales. Moreover, risks were perceived from technological change and international cost and quality competition, and the industry was overdependent on just a few customers. More importantly, the MSQA provided little justification for claims that the sector could be identified as a cluster. For example, there was little evidence of soft infrastructures such as informal collaborative links between it and other related sectors; moreover, technology links between higher education and aerospace were considered poorly developed, and the range of occupations within the sector were also considered narrow, with few opportunities for skill spillovers. The regional government's view that this is a strong sector appears to be derived from observations relating to the global competency and R&D characteristics of the industry, rather than to the nature of its activities within the region.
On competency criteria, the leading sectors were optronics, chemicals, other business services, accountancy, and paper/pulp; among the weakest were ICT content and hardware and materials and final electronics (see table 6 ). Interestingly, these higher ranking sectors derived their strengths from a diverse suite of competencies so, for example, of the top five sectors, accountancy, optronics, and paper/pulp shared competency in human-resource development (industry training, recruitment, skills, occupational diversity, industrial relations, and graduate absorption), whereas chemicals and other business services derived their high competence ranking from technology and development (global and local R&D spend, technical and productivity spillovers, technical collaborations with the higher education sector within and outside of Wales, and new-technology absorption), yet were weakest in areas where their peers were strongest. The same picture emerged in those sectors performing least well on this measure, which also manifest a diversity of strengths and weaknesses. The methodology produced a convincing demonstration that cross-cutting policies to reduce market failure or to bolster resource provision should be subject to specific sectoral focus.
When sectors were ranked according to their risk scores it was found that serviceorientated activities such as insurance, higher education, legal services, and ICT hardware and content were least risk sensitive, whereas the highest ranking risk sectors were chemicals, pharmaceuticals, tourism, final and intermediate electronics, and transport (see table 7 ). Analysis of first and second uppermost risk factors for these sectors showed the prevalence of external factors, offering little latitude for policy intervention, but also highlighting where intervention may be focused: for example, industry-based risks denominated in terms of capital and skills shortages for which lobbying or instituting measures might be appropriate. MSQA revealed that regional scope for mitigating the main elements of risk is limited. Furthermore, the method exposed the need for a balanced portfolio of sectors for regional development to mediate exposure to a variety of risk categories. MSQA showed that firms in final and intermediate electronics (of which a high proportion are foreign investors, absorbing significant public resources) face high levels of external risks. Regional overexposure has already caused problems as larger firms have rationalised production in Wales and exported capacity to cheaper locations in Central and Eastern Europe.
In addition, it is worth noting that the aggregation of scores for each of the selected sectors and for each criterion yielded an all-sector score, providing an indication of core competency, risk, and trade measures for the region as a whole. The findings suggest that underlying the broad success of prominent sectors there are serious Another problem is the lack of data with which to inform approaches. In this paper we have reviewed several different approaches available to and/or used by RDAs to identify and examine sectors for policy prioritisation, and these were discussed against issues relating to their practical development, the transparency of the approach to policymakers, and whether findings from the approaches were policy relevant.
The use of location quotients is widespread, and is cost-effective, with employment data readily available. Although the method is readily understood, there are questions over the policy relevance of the approach. Here the focus is on sectors with comparatively high levels of employment with respect to national averages. However, such an approach tells one little about growth prospects, the characteristics of sectors in the region, and the extent to which selected sectors and regions as a whole are competitive and why. Analysis of sectoral comparative advantage is hindered by difficulties of collating appropriate data, and the policy prescriptions from the approach are unclear.
Input^output-based approaches to key-sector analysis are useful and have a strong empirical pedigree. However, very few UK regions have survey-based tables on which to base analysis, and even where tables are available there is limited evidence that these have been practically used to inform sector evaluation. Although there is some theoretical support for targeting sectors with developed regional interlinkages, there is still the problem that to focus on interindustry technical relationships can be to ignore other factors known to influence growth prospectsönot least the nature of social ties and networks. There are also difficulties in the use of historical data to inform future policy.
Social network analysis overcomes some of the problems encountered with inputô utput-based methods. However, this method is associated with high developmental costs and complex analytical methods, although such an approach is expected to provide policy-relevant prescriptions surrounding the significance of social ties and networks in regional development.
A common problem underlying the reviewed approaches is the lack of relevant information. Set against the problems with these approaches, MSQA is clearly not a panaceaöbut it has been shown to be one possible means of moving forward and better informing and justifying development choices.
In terms of practical developmental issues and costs, the MSQA technique is flexible enough to allow one to use historical information: for example, to inform choice of sectors for the more detailed MSQA analysis. Moreover, the combination of qualitative and quantitative information means that the researcher is not restricted to officially available statistics. The main survey instruments are easily adaptable, and the technique has already been applied at different spatial scales across several countries. The involvement of experts and stakeholders in the process does require careful management, with the ideal being panels of individuals inside and outside of the reference region to inform conclusions. As with any exercise of this type, larger numbers of participants provide scope for better and more robust results.
The practical ability of an MSQA to provide a central resource for regional policy formulation is dependent upon its ability to legitimise, among policymakers, opinion originating outside established elites. The case MSQA undertaken here was a pilot exercise to examine the potential of the technique, and hence the numbers consulted were limited. However, the MSQA accessed a greater number of experts than would normally be the case for a Delphi-type exercise, and many of them had not hitherto contributed to policy intelligence. The MSQA process hence demonstrated possibilities for accessing new conduits of information, and to create new decisionmaking capacity.
The approach is transparent to policymakers, with the stages of the analysis clearly identified. This transparency means that regional development agencies could manage the whole data-acquisition process themselves.
We also argue that the findings from an MSQA approach are policy relevant. In this paper, the MSQA technique was used to describe core competencies, trade, and risk for selected growth sectors. It was sufficiently flexible and innovative to encompass contemporary regional development paradigms: for example, allowing analysis of social and institutional linkages, and providing opportunities to identify knowledge networks and innovative capacity within sectoral activity, or isolating weaknesses in skills and occupational and technological spillovers and transfersöespecially in the context of activities which do not sit easily within the traditional industrial classifications. The approach focuses inwards on the reference economy, but it is also outward looking: it is not merely focused on the supply side of the reference economy, but also on whether there is demand for goods and services by considering trading possibilities, and national or international factors affecting sectorial or regional prospects.
The methods outlined in the review, particularly the more traditional quantitative applications to sector-performance evaluation, do not normally provide an appreciation of future risk, and although individual investment projects may be subjected to some risk analysis these enquiries may not be informed by actors within the industry: rather, they may be conducted by executives working in the public arena. By accessing expert opinion, the methodology can play a significant role in validating a number of potential policy outcomes. In the case study a number of ex ante risks in the transport, tourism, major events, and electronics sectors were identified which might call for policy modification in the event of future one-off inward-investment proposals.
Ultimately, the MSQA technique has been shown to have weaknesses as well as strengths, particularly in relation to the choice of appropriate expert panels. However, the approach can assist development agencies to become better acquainted with those specific areas of the reference economy which really drive development and trade. The technique provides policymakers with an inventory of the type of questions that need to be asked prior to directing resources and effort to selected sectors or groups of sectors. At the very least, the technique can be used alongside selected alternatives to inform policy decisions.
